Faced with a prolonged economic crisis, Ukrainian research institutes are under pressure as a direct result of limited funding. This has also had a negative impact on the functionality of librarians who have seen limitations in acquisitions. Despite the economic difficulties, Ukrainian academic librarians are trying to offer their users specialized services that involve active librarian mediation in the process of preparing and disseminating the results of scientific work of users, in particular in the detection and struggle with pseudoscientific journals. In this paper, based on a survey of librarians from leading Ukrainian universities, we studied for the first time, the main information resources and tools used by Ukrainian experts to test scientific journals for their further recommendation to library users as reliable channels for disseminating research results. These are tools and resources such as Scopus, Web of Science, Beall's black lists, the DOAJ, Think. Check Submit, and The Norwegian Register. We describe the benefits and limitations that may arise in the work of Ukrainian academic librarians when each of the identified resources is used.
of library education, which was based primarily on the humanities -history, literature and Marxist-Leninist philosophy (Haigh, 2009) . Therefore, whereas information and computer technologies in developed countries were effectively implemented into the work of libraries, in Ukraine, by contrast, the gap between the competencies of library staff and the real needs of users increased rapidly: the introduction of automated library systems, online catalogs, provision of online access to prepaid electronic resources, as well as the digitization of library collections occurred inconsistently. For example, the absolute majority of Ukrainian libraries (99.27%) as of 2007 were not represented on the internet at all, despite the fact that at that time, the number of Internet users in Ukraine was 8 million (Solovianenko, 2007) .
In the early 2000s, employees of Ukrainian libraries rethought and appreciated the leading role of computer technology in meeting the information needs of users, and since then, they have been trying to correct the mistakes of their predecessors and make significant efforts to implement services that meet the needs of an information-oriented society (Benz, 2009 ). However, the limited funding of libraries and, as a result, the extremely limited subscription of information resources, leaves little chance that Ukrainian libraries will soon be able to restore their prominent place as a provider of information services. In addition, today Ukraine is once again in a state of economic and political instability where there is no true free and fair democracy in the country, where highest ranking Ukrainian government officials are regularly accused of corruption, and the country itself opposes the large-scale military aggression of Russia that has lasted since 2014. This indicates that the situation with the financial support of libraries will not change significantly for the better in the near future (Hladchenko, de Boer & Westerheijden, 2016) .
New services for users of academic libraries
Despite economic and political hardships, librarians are trying to carry out their educational mission, as envisaged in the Law of Ukraine "On Libraries and Library Affairs", in a bid to satisfy the information, research, educational and cultural needs of citizens (Verkhovna Rada of Ukraine, 1995, No 32/95-ВР) . In particular, employees of Ukrainian academic libraries establish specialized services for their users, while trying to compensate for the lack of adequate funding and access to information resources, by the enthusiasm and constant development of their professional skills.
In the early 2000s, Ukrainian academic libraries offered a typical set of online services, such as remote access to library information resources, or online counselling via email. However, very quickly, Ukrainian academic libraries began to apply a personalized approach to the provision of services that involves intensive librarian-user collaboration. This service involves the active mediation of a librarian in the process of preparing and disseminating the research results of users, in particular searching for literature on the topic, explanation of the basic concepts of bibliometrics and scientometrics, assistance in bibliographic management, selection of optimal journals for publication, assistance in placing preprints, developing a policy of storage and distribution data, and advice on using Science 2.0 tools. Around the world, this library service model is often referred to as "Embedded Librarian" (Wu & Mi, 2013) . However, this term is rarely used in Ukraine, and preference is given to the term "Specialist in Support of Scientific Research". Ukrainian librarians work predominantly with postgraduate students and scientists since undergraduate students are rarely involved in research work during their learning process, and therefore their information needs are often limited to selecting materials for courses.
The emergence and popularity of this library service was largely due to the state of science in Ukraine, in particular in social and humanitarian sciences. The long economic crisis in Ukraine has caused serious damage to Ukrainian science, which has led to a brain drain from the country, ageing and lack of research equipment, and an increase in the average age of workers of Ukrainian scientific institutions (DirectorateGeneral for Research and Innovation, European Commission, 2017, p. 29-30) . Repeatedly, ambitious goals were set for the development of a national scientific system, but on-going reforms in this research area proved for decades to be rather unsystematic and yielded relatively modest results. The Ukrainian scientific landscape continues to dominate disciplines that were aligned with the needs of the Soviet Union's military economy: physics, chemistry, and engineering (Yegorov, 2009) . Social and human sciences could not develop normally under the contnued conditions of Soviet ideology. Accordingly, Ukrainian scholars who work in these fields are deprived of a starting advantage compared to their Ukrainian colleagues in natural sciences, and it is much more difficult for them to integrate into the global scientific space. For example, most Ukrainian journals in these disciplines do not have a well-defined subject area, and, accordingly, are unable to perform their function and to serve as reliable channels of science communication (Kavunenko, Khorevin & Luzan, 2006) . At the same time, it is difficult for Ukrainian authors to fulfil the quality requirements of leading international scientific journals, as they are accustomed to publishing in Ukrainian journals. This has increased their isolation and slowed down the development of social and humanitarian research in Ukraine. In addition to scientists, heads of Ukrainian higher education institutions are also interested in library services for the selection of high-quality scientific journals for the publication of research results. The level of funding for higher education institutions in Ukraine depends primarily on the number of students: students studying at the expense of a government order and whose tuition is paid by the state, and students who study on a commercial basis and independently pay their tuition. In 2016, 1,369,400 students studying in 287
Ukrainian universities (excluding educational institutions of the temporarily occupied territory of the Autonomous Republic of Crimea, Sevastopol and parts of the territory in the East of Ukraine captured by pro-Russian militants) (State Statistics Service of Ukraine, 2017), of these, approximately 64,000 are foreign students (Ukrainian State Center for International Education, 2017). The number of Ukrainians who favour the acquisition of higher education abroad, especially in neighbouring Poland, increased significantly. The growth in the number of Ukrainians studying in foreign universities from 2009 to 2015 swelled to 129% (Slobodian & Stadny, 2016) . Accordingly, there is very strong competition between Ukrainian universities for obtaining entrants.
In order to attract entrants, the leaders of Ukrainian universities are trying to demonstrate that their institutions are integrated into international science. As a rule, data from international university ratings, such as The Times Higher Education World University Rankings (in 2018, only 19 universities are from the Ukraine (Times Higher Education, 2017, February 16), and only 5 of them are in the top 1,000 universities in the world (Times Higher Education, 2017, August 18)), is used for this purpose. According to the methodology of calculation (Times Higher Education, 2017, August 29), a high rating, or even the very ability to enter a ranked university, depends on the publication activity of employees of that institution.
Therefore, heads of Ukrainian universities are interested in publishing papers in quality journals, which will improve the representation of their university in these ratings and make it more attractive for entrants.
In addition to the reputational advantages, the publication activity of employees can bring a university significant financial benefits. The number of publications of scientists of an institution in journals indexed 
Threats of the spread of unscholarly or pseudo-scientific journals
The relative simplicity by which online and/or open access (OA) journals could be created, and the low costs needed to sustain such publication, led, to some extent, the scientific world facing an unprecedentedly large number of journals, some of which were pseudo-scientific, i.e., posing as OA journals, but after receiving a fee (article processing charge, or APC) from authors, quickly publish any material without proper peer review. The results of research of the motivation of authors from developing countries who published research in pseudo-scientific journals suggest that some scientists did not suspect the questionable quality of selected publications. Rather, they simply felt more comfortable in submitting a manuscript to a journal from a developing country than that publishing in a journal from a developed country, not wishing to repeat such a mistake in the future. Despite this risk, some authors admitted that they would continue to publish in similar OA journals if their institution recognized their publications (Kurt, 2018) .
Such behaviour of university staff constitutes a serious threat since the publication of pseudo-scientific research may cause enormous damage, not only to the reputation of the scientist but, also to that of their institution while potentially wasting resources, financial or other (Moher et al., 2017) . In addition, unscrupulous university staff will be able to report on the successful implementation of scientific research at their institute without proper review of publications and, consequently, receive certain material awards and promotions without deserving them. As a result, such incompetent scientists will not be able to solve complex administrative, educational or scientific tasks, and this will inevitably lead to an eventual decline in the quality of the university's scientific work (Ifijeh, 2017; Balehegn, 2017) . Therefore, the leadership of an ambitious university, whether in the Ukraine or elsewhere, should be interested in the enlightenment of scientists and conducting information campaigns aimed at preventing the publication of manuscripts in questionable journals, as well as in detecting unscrupulous academics who have succeeded in using unethical manipulations with quantitative indicators to advance their scientific careers.
Problem statement
To date, there is no defined or formalized verification procedure that would allow pseudo-scientific journals to be quickly or effectively recognized. However, there are several specialized tools that librarians use to complete this task. The aim of this study was to assess the main information resources used by specialists of Ukrainian academic libraries to check scientific journals for recommendation to library users as reliable channels for the distribution of scientific research results. To achieve this goal, we conducted a survey of specialists of academic libraries of leading Ukrainian universities that are engaged in preparing recommendations for choosing journals for authors. We proposed library representatives to answer the following questions:
Methodology
 Does your institution provide journal selection services for a publication aimed at countering "predatory", unscholarly or low-quality journals?
 What online resources and/or tools do your employees use to provide such services?
Based on the responses we received, we compiled a list of the most popular resources used by Ukrainian academic librarians to identify academically suspicious journals and provide appropriate guidance to their university researchers and managers.
Results
We identifed fve major resources used by Ukrainian academic librarians to identify suspicious journals and to offer guidance to their institutes' academics.
Scopus / Web of Science
Two commercial resources are the most popular for searching journals for publication among Ukrainian Scopus and WoS Core Collection compilers maintain transparent criteria for selecting scientific content (Mongeon & Paul-Hus, 2016) . All journals that submit an application for inclusion in these databases must meet minimum publishing criteria, including compliance with publishing ethical standards, conducting a review of manuscripts, have a registered ISSN, a definite timetable for publication, titles and abstracts of articles in English, etc. (Appendix A, Supplementary file). In addition, independent experts evaluate the editorial policy of the journal, the reputation of its editors, the variety of the geographic distribution of editors and authors, the quality of the web page, the citation of the journal articles and the relevance of published research (Elsevier, 2018) .
Despite careful selection, Scopus and WoS Core Collection experts annually suspend the indexing of dozens of journals due to the decline in their scientific quality and violation of publishing standards. At the same time, all articles published in the journal before coverage was discontinued will remain forever in the database even if the journal was excluded due to the publication of doubtful articles. Therefore, librarians should pay attention to the actual information on the indexation of the journal in the databases and its indicators that may raise suspicion since the mere fact of having a journal in one of these databases, unfortunately, can not yet testify to its scientific quality. On the other hand, since Scopus and WoS Core Collection contain a limited number of scientific journals, the absence of a journal on these databases also does not necessarily reflect its lac of scientific value.
Beall's black lists
An American librarian, Jeffrey Beall, created two black lists on his personal blog that he referred to as "potential, possible or probable" predatory OA journals and publishers. He suspected, as one of the criteria for inclusion of these journals and publishers, based primarily on personal accounts and inconclusive evidence, that some of these journals or publishers did not properly vet or peer review manuscripts, but simply served as paper mills to extract APCs from authors and their institutes. Beall (2016) used his own criteria to establish his black lists, whose fairness was sometimes criticized, while their accuracy and legitimacy is now being rigorously scrutinized in a post-publication peer review to evaluate the possible effects Beall and his black lists may have had on the "predatory" publishing literature and on policy (Teixeira da Silva, 2017a Silva, , 2017b Silva, , 2018a Silva, , 2018b . In January 2017, Beall deleted all the information on his site, but copies of his lists and criteria are now available on some other web resources and are still used by Ukrainian librarians to identify questionable OA publishers and journals (Beall, 2015) . Ukrainian academics are not punished or penalized in any way if they publish in journals or publishers that appeared on Beall's black lists.
Apart from Actual Problems of Economics, there do not appear to have been any other OA publishers or individual journals that were active only in post-Soviet countries under Beall's radar, therefore his black lists were not useful to Ukrainian librarians, although the presence of a journal or publisher on those lists gives them a certain additional marker that they require a more thorough check.
DOAJ
The Directory of Open Access Journal (DOAJ) (https://doaj.org) was designed to ease the work of users with scientific and scholarly OA journals, and uses a quality control system in order to guarantee users access to quality content only (Bi, 2017) . Before adding a journal to its directory, the DOAJ editors pay attention to compliance with publishing standards by journal editors, including the completeness of the information about the journal, the quality of its website content, the transparency of the publishing and review process, publication fees, copyright notices (Appendix B, Supplementary file). If any violations of minimum requirements are found, the journal will not be included in the DOAJ until they are resolved.
Therefore, the presence of a journal in the directory signals to Ukrainian academic librarians about the compliance with certain publishing standards.
Since the DOAJ only includes OA journals that immediately give users unlimited access to all content, the directory is not suitable for checking journals that do not support OA or that apply embargo policies. In addition, the proposed minimum criteria by which DOAJ editors analyze only the information presented on the journal website are not enough to identify pseudo-scientific journals. It is relatively easy for "predatory"
OA journal owners to demonstrate the formal fulfilment of requirements and to detail the necessary information on the website simply to get into the DOAJ directory, but not to adhere to the declared principles. It is possible that this is one reason why journals and publishers are being continually deliested from the DOAJ 1 .
Think. Check. Submit
The initiative of publishers, scholars and librarians "Think. Check. Submit"
(http://thinkchecksubmit.org) does not contain a list of names of suspicious journals. Rather, it offers authors a checklist of questionable criteria that will help them decide whether to send your manuscript safely to this journal or publisher (Dobson, 2016) . The online tool and proposed criteria are used by Ukrainian librarians mainly for group training and individual counselling for young scientists in search of reliable journals to present their research results (Appendix C, Supplementary file).
The Norwegian Register
The Norwegian system of financing higher education allocates funding to institutions according to the The recently launched Dimensions Scientific Platform (https://www.dimensions.ai) offers users the ability to filter the search results of journals for inclusion in PubMed, DOAJ, Excellence in Research for Australia (ERA), and The Norwegian Register, which can increase the popularity of using the registry around the world. Thus far, there was no information that Ukrainian officials plan to use it at the state level.
Therefore, Ukrainian librarians very rarely turn to this resource.
Other solutions
In addition, librarians from Ukrainian universities indicated that they are sporadically using other Since it only entered into force at the time of writing this article, we cannot yet explore and evaluate its practical ability to deal with unscrupulous Ukrainian scientific journals
Discussion
Thus, we managed to describe for the first time the most popular information resources used by specialists of Ukrainian academic libraries to check the quality and/or validity of scientific journals or publishers for recommendation to scientists and Ukrainian academics, in their role as Embedded Librarians, potentially reliable sources for obtaining and disseminating scientific information. Unfortunately, each of these resources has its own disadvantages and/or weaknesses, which do not guarantee protect of the user from cooperation with unscrupulous, "predatory" or unscholarly publishers, OA or not. Therefore, this challenge requires further work, not only by librarians but, of course, also from the academic community, policy makers and government officials.
Times of reform open up new opportunities for Ukrainian academic librarians who can try to regain prominence in the scientific life of their institutions, since ambitious leaders and university scientists who seek to develop their institutions and grow their competitiveness must be fully committed to creating and maintaining quality specialized library services, including those aimed at the evaluation of scientific publications and the fight against pseudo-scientific journals. It is necessary that such initiatives be supported by responsible Ukrainian officials. However, the lack of clear requirements for the quality of scientific publications in the official documents of the Ministry of Education and Science of Ukraine, on the contrary, potentially encourages university staff to exaggerate the number and impact of their publication activity. It may distort the actual publication situation of Ukrainian science and does not allow for the creation of an effective plan for its development.
If the efforts of academic activists, including academic librarians, do not find state support, and no logical requirements for the quality of scientific publications will soon be introduced, this will de facto mean legitimization of the publications of university employees in "predatory" or pseudo-scientific journals, and the academic crisis in Ukrainian science will only intensify. Quantitative indicators of publication activity, obtained at the expense of articles in potentially fake academic journals, conceal the real information needs of university employees, first of all, in access to leading scientific content and tools, and training and support
of high-quality library specialists. It will lead to "freezing" library budgets. Such "depressed" libraries have hardly any place in the scientific life of an academic university.
Conclusion
The introduction of state requirements for the quality of scientific publications in Ukraine can significantly improve the demand for quality academic library services, draw attention to library acquisition issues and generally contribute to a rethinking of the role of the library in the system of university science.
Of course, this is not the only direction that needs to be taken in the work of academic libraries in Ukraine.
However, personnel policy, as well as the content and direction of Ukrainian library services will depend on the effectiveness of the fight against pseudo-science and unscholarly behaviour in the next few years.
